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Abstract
5HVLGXDO2LO=RQHV52=VDUHDJURZLQJVXEMHFWRILQWHUHVWERWKDVDSRWHQWLDOO\ODUJHQHZHQHUJ\UHVRXUFHDQGDQRSSRUWXQLW\
IRU &DUERQ'LR[LGH &2 &DSWXUH8WLOL]DWLRQ DQG 6WRUDJH &&86'HILQHG KHUH DV WKLFN YROXPHV RI URFN FRQWDLQLQJ QHDU
UHVLGXDO VDWXUDWLRQV RI SUHGRPLQDQWO\ LPPRELOH RLO UHVXOWLQJ IURP WKH QDWXUDO LPELELWLRQ RI ZDWHU LQWR DQ RLOILOOHG UHVHUYRLU
52=VE\QDWXUHFDQRQO\EHFRPPHUFLDOO\SURGXFHGYLDWHUWLDU\UHFRYHU\WHFKQLTXHV±SULPDULO\&2HQKDQFHGRLOUHFRYHU\7KLV
VWXG\IRFXVHVRQ52=VLQ3HUPLDQ%DVLQIURPDUHJLRQDOSHUVSHFWLYHWRSURYLGHLQGHSHQGHQWDQDO\VLVRQWKHSRWHQWLDORI52=VDV
D &&86 WDUJHW LQ WKH VWXG\ DUHD %DVHG RQ DQ XQGHUVWDQGLQJ RI 3HUPLDQ %DVLQ 52=V ZHUH OLNHO\ IRUPHG E\ UHJLRQDO
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HPSOR\HG&2(QKDQFHG2LO 5HFRYHU\ &2(25 >@ GXH WR WKH ORZPRVWO\ LPPRELOH QDWXUH RI RLO LQ52=V
%HFDXVHWKHSUHVHQWVXSSO\RI&2WRWKH3HUPLDQ%DVLQIURPPRVWO\QDWXUDOVXEVXUIDFH&2UHVHUYRLUVDQGQDWXUDO
JDVSURFHVVLQJIDFLOLWLHVFDQQRWVDWLVI\FXUUHQWQHHGV>@DQWKURSRJHQLF&2VRXUFHVDUH WKHQH[WEHVWFRPPHUFLDO

















SXEOLFDOO\ DYDLODEOH GDWD DQG LV EH\RQG WKH W\SLFDO VFRSH RI LQGLYLGXDO RSHUDWRUV DQG SURYLGHV FRQWH[W IRU IXWXUH




UHVRXUFH HVWLPDWLRQ RU FRPPHUFLDO YLDELOLW\ RI 52= H[SORLWDWLRQ 6XFK VWXGLHVZLOO UHTXLUHPRUH UHVHUYRLU VFDOH
ZRUN FRXSOHG ZLWK WKHVH ILQGLQJV DQG WKH SUHYLRXV DQG RQJRLQJ ZRUN RI RWKHUV WRPRUH DFFXUDWHO\ TXDQWLI\ WKH
SRWHQWLDO RI 52=V YROXPHWULFDOO\ 5DWKHU WKLV ZRUN RIIHUV D PRUH H[WHQVLYH TXDOLWDWLYH GHWHUPLQDWLRQ RI KRZ
ZLGHVSUHDGWKHSRWHQWLDOIRU52=VLQWKH3HUPLDQ%DVLQPD\EH

2. Residual oil zones and the Permian Basin 
$ UHVLGXDO RLO ]RQH LV GHILQHG LQ WKLV ZRUN DV D WKLFN YROXPH RI URFN FRQWDLQLQJ QHDUUHVLGXDO VDWXUDWLRQV RI
SUHGRPLQDQWO\ LPPRELOH RLO UHVXOWLQJ IURP WKH QDWXUDO LPELELWLRQ RI ZDWHU LQWR WKH RLOILOOHG URFN GULYHQ E\






GLDJHQHVLV WKURXJKRXW WKH NQRZQ 52=V KDV OHG UHVHDUFKHUV WR SURSRVH K\GURG\QDPLF IOXVKLQJ OLQNHG WR QHDUE\
WHFWRQLFXSOLIWDVWKHSULPDU\PHFKDQLVPRI52=IRUPDWLRQDFURVVWKH3HUPLDQ%DVLQ>@>@

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
)LJXUH0DSRIILHOGVZLWKNQRZQ52=V
3. Distribution of Permian Basin ROZs 












RFFXUULQJ DIWHU RLO DFFXPXODWLRQ VHFRQGDU\ ,QGLUHFW LQGLFDWRUV DUH REVHUYDWLRQV WKDW DUH E\SURGXFWV RI 52=





VXLWDEOH LQGLFDWRU IRU VHYHUDO UHDVRQV ,QFRQWUDVW WRREVHUYDWLRQVRIGLDJHQHVLVRUK\GURG\QDPLFVZKLFKFDQ WDNH
SODFH LQ WKHDEVHQFHRIRLORLOGHJUDGDWLRQ LPSOLHV WKDW52=IRUPLQJSURFHVVHVKDYHRFFXUUHGDIWHURUGXULQJ WKH
LQLWLDO DFFXPXODWLRQ RI RLO LQWR WKH UHVHUYRLU $VVXPLQJ K\GURG\QDPLF IRUFHV IRUPHG 3HUPLDQ %DVLQ 52=V RLO
GHJUDGDWLRQ VKRXOG EH QRWDEOH LQ WKH 3HUPLDQ%DVLQ DQ\ZKHUH52=IRUPLQJ SURFHVVHV KDYH RFFXUUHG EXW QRW LQ
UHVHUYRLUVUHPDLQLQJLQVWDWLFFRQGLWLRQVFRQWDFWLQJRQO\FRQQDWHEULQHV

2LOGHJUDGDWLRQ OHDGV WRVHYHUDOFKDQJHV LQRLOFKDUDFWHULVWLFV 7DEOH$WERWKVHYHUDO LQGLYLGXDORLO ILHOGVZLWK
HYLGHQFHRIZDWHULPELELWLRQDQGLQ52=V5DPRQGHWWD>@DQG+RQDUSRXU>@KDYHIRXQGRLOVWREHELRGHJUDGHG
DQG H[KLELWLQJ WKH H[SHFWHG FKDQJHV LQ RLO JUDYLW\ YLVFRVLW\ DQG VXOIXU FRQWHQW UHVSHFWLYHO\ $QDO\VLV RI RLO
SURSHUWLHV IURP WKRXVDQGVRI UHVHUYRLUV LQ WKH3HUPLDQ%DVLQGHPRQVWUDWHV D VWURQJ FRUUHODWLRQEHWZHHQ$3, DQG
FUXGHVXOIXUFRQWHQWFRQVLVWHQWZLWKWKHH[SHFWHGE\SURGXFWVRIRLOGHJUDGDWLRQ)LJXUH7KHUHIRUHVXOIXUFRQWHQW












3.3 ROZ proxy distribution 
$VVHVVLQJ WKH GLVWULEXWLRQ RI KLJK FUXGH RLO VXOIXU FRQWHQW RLOV FRQWDLQLQJ KLJKHU SHUFHQWDJHV RI VXOIXU DUH
SUHGRPLQDQWO\ IURP D OLPLWHG VXEVHW RI UHVHUYRLU IRUPDWLRQV )LJXUH D 7KH VXOIXUULFK RLO IRUPDWLRQV LQFOXGH
DOPRVWDOO3HUPLDQ IRUPDWLRQVRI/HRQDUGLDQDQG*XDGDOXSLDQDJH2WKHU IRUPDWLRQVPD\KDYHVXOIXUULFK ILHOGV
EXW WKH\DUHRXWOLHUV%DVHGRQ WKLV DQDO\VLV WKHNH\52= WDUJHW IRUPDWLRQV H[WHQG IURP WKH/HRQDUGLDQ WKURXJK
*XDGDOXSLDQVWUDWD

6XOIXUFRQWHQWGLVSOD\HGVSDWLDOO\ IRUERWK WKHVKRZV WKDWZKLOHQRWXELTXLWRXVDUHDVRIKLJKHUFUXGHRLO VXOSKXU
FRQWHQWFRYHUPXFKRIWKHUHJLRQ)LJXUHE%DVHGRQWKHSUR[\HYLGHQFHSUHVHQWHGKHUHLWLVDSSDUHQWWKDW52=V
DUHOLNHO\ZLGHVSUHDGRYHUWKH3HUPLDQ%DVLQEXWDUHUHVWULFWHGERWKVWUDWLJUDSKLFDOO\DQGVSDWLDOO\:KLOH52=VDUH











%\GHWHUPLQLQJDYLDEOHSUR[\IRU52=LQ WKH3HUPLDQ%DVLQ WKLVZRUNRIIHUVD ILUVWJOLPSVHDW WKHSRWHQWLDO IRU
52= SUHVHQFH LQ DOO IRUPDWLRQV RI WKH 3HUPLDQ %DVLQ 7KH SUHVHQFH RI 52= LQGLFDWRUV LQ PXOWLSOH IRUPDWLRQV




DQXQGHUHVWLPDWH7KXV WKHSRWHQWLDOO\YDVWVFDOHRI WKH52=UHVRXUFH LQ WKH3HUPLDQ%DVLQDQG WKHFULWLFDOLW\RI
&2(25PDNH3HUPLDQ%DVLQ52=VSULPHWDUJHWVIRUSRWHQWLDO&&86DFWLYLWLHV

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5. Conclusions 
2LOGHJUDGDWLRQLVGHWHUPLQHGWREHWKHRSWLPDOLQGLFDWRURI52=SRWHQWLDOEDVHGRQGDWDDYDLODELOLW\UHOLDELOLW\DQG
WKH IDFW WKDW RLO GHJUDGDWLRQ LV D GLUHFW LQGLFDWRU RI RLOZDWHU LQWHUDFWLRQ LQ WKH UHVHUYRLU $ VWURQJ FRUUHODWLRQ
EHWZHHQ$3,DQGFUXGHVXOIXUFRQWHQWLVFRQVLVWHQWZLWKWKHH[SHFWHGE\SURGXFWVRIRLOGHJUDGDWLRQDQGVXSSRUWVXVH
RIFUXGHRLOVXOIXUFRQWHQWDVSUR[LHVIRUSRWHQWLDO52=SUHVHQFHLQWKH3HUPLDQ%DVLQ$QDO\VLVRIWKHGLVWULEXWLRQ
RI WKHVH SUR[LHV LQ WKH 3HUPLDQ %DVLQ LQGLFDWHV WKDW WKRXJK QRW XELTXLWRXV WKH SRWHQWLDO IRU 52=V LV VSDWLDOO\
ZLGHVSUHDGLQPXOWLSOHIRUPDWLRQV7KLVVXJJHVWVWKDWSUHVHQWHVWLPDWHVRIWKH52=UHVRXUFHLQWKH3HUPLDQ%DVLQ
PD\ EH FRQVHUYDWLYH 52=V DUH QRW XQLTXH WR WKH 3HUPLDQ %DVLQ DQG VKRXOG OLNHO\ EH H[SHFWHG LQ G\QDPLF






7KLVZRUNZDV IXQGHG WKURXJK WKHJHQHURXVVXSSRUWRI WKH*XOI&RDVW&DUERQ&HQWHU VSRQVRUV$$3*&UDQGDOO
)DPLO\DQGWKH:7*6$GDPV)DPLO\

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